The inpatient psychiatric facility pros pec tive payment system (IPFPPS) 
BaCKgrOUnD
The Medicare acute inpatient prospective payment system (IPPS) was implemented in 1983 to pay acute care hospitals a per case payment using the diagnosis related groups (DRG). However, psychiatric hospitals and psychiatric units, known as Medicare-certified distinct part psychiatric units (DPUs), were excluded from this system, and continued to be paid under the cost-based system required by the Tax Equity and Fiscal Responsibility Act of 1982. These providers were excluded because of concerns that DRG based per case payments would result in inaccurate and unfair payments (Schweiker, 1982) . Subsequent studies (English et al., 1986; Horgan and Jencks, 1987; Mitchell et al., 1987; Freiman, Mitchell, and Rosenbach, 1988) supported this concern by showing that the psychiatric and substance abuse DRGs performed poorly in explaining per case costs in psychiatric hospitals and DPUs. Nationally, these providers deliver about 75 percent of Medicare inpatient psychiatric care days.
The Balanced Budget Refinement Act of 1999, mandated the development of a per diem PPS for these IPPS excluded facilities. CMS published final regulations in November 2004 to implement the IPF-PPS to be phased-in over a 4-year period (Federal Register, 2004) . The IPF-PPS uses existing DRGs (originally the CMS DRGs; as of October 2007, the Medicare Severity DRGs [MS-DRGs] ) combined with a set of payment adjustors for comorbidities (medical and behavioral) recorded as secondary diagnoses on a Medicare claim. In addition to a set of facility, patient age, day-of-stay, electroconvulsive therapy (ECT) use, and 15 (17 as of October, 2007 using the MS-DRGs) psychiatric DRG adjustors, the IPF-PPS includes 17 comorbidity categories (CCs) to adjust payments for specific high-cost patient populations. Patients can be assigned to multiple IPF-PPS CCs. There is a separate payment multiplier for each IPF-PPS CC, and the overall comorbidity adjustment is computed as the product of the adjustments for the individual CCs. The payment increase for a particular CC does not depend on other diagnoses or patient characteristics (e.g., age or ECT use). Because the IPF-PPS payment rates were set to keep payments budget neutral, higher payment for some cases must result in lower payment for others. To the extent that the higher pay ments are focused on a relatively small number of patients, any payment reductions would presumably be small. In addition, there is also an outlier payment, after which a hospital is paid 80 percent of the costs in excess of an outlier threshold. Several studies published before and after the IPF-PPS regulations, using data on Veterans Affairs' patients (Ashcraft et al., 1989; Sloan et al., 2006) and on Medicare patients (Cromwell et al., 2005; Drozd et al., 2006) There are two potential limitations to the IPF-PPS comorbidity adjustors. First, a set of adjustors specific to only a small set of patients may be insufficiently sensitive in identifying higher than average cost patients, and CMS may systematically underpay providers for such patients. About 10 percent of Medicare patients have an IPF-PPS CC (Cromwell et al., 2005) . Many of the conditions are in fact quite rare (e.g., only 0.015 percent of cases were assigned the cardiac conditions IPF-PPS CC). However, a study by Heller and Vaz (2001) developed comorbidity groups for use with the existing CMS DRGs have included more patients (38 percent) whose diagnoses would trigger a payment adjustment.
Second, the 17 IPF-PPS CCs are not modeled in an interactive fashion-the payment increase for a particular category does not depend on the other diagnoses (primary or secondary) or other patient characteristics (e.g., age or ECT use) present on the claim. Their non-interactive nature may result in very large payment increases for patients with multiple comorbidities that may exceed their true cost. Alternatively, it is possible that there are economies of scale in treating patients with multiple comorbidities, in which case Medicare would overpay for their care.
This study addresses these two limitations by first exploring an alternative system of comorbidities and then developing and exploring the impact of interacting these groups. Unlike this study, the Cromwell et al. (2005) and Drozd et al. (2006) studies, though examining Medicare patients, develop inpatient casemix classification systems that do not include DRGs. Sloan and others (2006) focused on predicting total (inpatient plus outpatient) costs among Veterans Affairs' patients (who have different demographic, and possibly different case-mix characteristics) and developed a case-mix classification scheme that assigned patients to only 1 of 48 mutually-exclusive groups using the diagnosis deemed to most affect total utilization. Heller and Vaz's (2001) study is the most similar to this one. However, our study differs from their's by using more recent data (Medicare claims from 2004 rather than from 1998) and estimating models with a structure more similar to that of the IPF-PPS, including only using the existence of comorbid conditions, not their count. The particular comorbid condition groups are different from those used in our study, but, similarly to this study, were developed based on expert opinion.
The result of this analysis will be to demonstrate that payment accuracy can be improved by modifying the comorbid groups to include a wider set of conditions. To address these issues, we develop and present a set of comorbidity and severity adjustors that could serve as the basis of alternatives to the current adjustors.
MetHODS

Database
The data were constructed using CMS' data bases: the 2004 100 Percent National Medicare Provider Analysis and Review (MedPAR) File; the Healthcare Cost Report Information System (HCRIS) data base of Medicare Cost Reports (MCRs); and the Provider of Services (POS) File. MedPAR consists of summaries of inpatient bills submitted for Medicare pay ment and each record includes: selected patient demographics (age, sex, race); basic information about the stay, admission and dis charge dates, admission source, and dis charge status (including death); up to 10 International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis codes and up to 6 ICD-9-CM procedure codes; total charges for 20 ancillary departments relevant for inpatient care; and Medicare provider payments. MCRs provide data on the numbers of psychiatric unit beds, numbers of residents, and department-level costs for each hospital. This study used the most recently-available MCRs at the time of data base construction (fiscal year 2002 or 2003) . Because of the longer time lag in the availability of MCR data relative to MedPAR data, we inflated these costs to 2004 dollars using the increase in the PPS-Excluded facility market basket index. The POS File gives information on each facility's location (urban or rural) and whether it has an emergency department.
Study Population
Our study sample was composed of 501,770 discharges from an IPF in calendar year 2004 with one of the 15 IPF-PPS DRGs from 2004. For purposes of calibrating weights for per diem cost models, we arbitrarily assigned each case to a 50-percent estimation sample and a 50-percent validation sample (250,885 records in each subsample).
Per Diem Cost Measure
The main variable of interest in this study is the natural log of per diem cost. We constructed this measure by first converting discharge-level ancillary department charges reported on the MedPAR record to estimated costs using facilityspecific department-level cost-to-charge ratios (CCRs). CCRs outside three standard deviations of the facility type (psychiatric hospital versus DPU) mean were reset to the facility-type median departmentspecific CCR.
To this estimated ancillary cost was added the facility-level per diem routine cost (again applying facility type-specific ceilings and floors). We adjusted the resulting per diem cost for differences in area wages using CMS' methodology for the IPF-PPS: the portion deemed labor-related (72.828 percent) was deflated by each facility's area wage index, and the remaining non-labor related portion (21.172 per cent) was added to the wage index-adjusted labor-related portion.
Standard errors of regression coefficients were computed using the Taylor linearization method assuming a clustered, unstratified sample design (Research Triangle Institute, 2002) . Because of the very large number of provider clusters, this method is equivalent to constructing robust estimates of standard errors of estimated coefficients using clustered Huber-White (Huber, 1967; White, 1980) robust standard errors (Froot, 1989) .
iPF-PPS Comorbidity Categories
For each case, we constructed an indicator for each of the 17 IPF-PPS CCs using the definitions in the final regulations for the first year (2005) of IPF-PPS implementation (Federal Register, 2004 . 1 The IPF-PPS CCs, definitions (ICD-9-CM diagnosis and procedure codes), and frequencies among patients in our analysis sample are shown in Table 1 . Many of the IPF-PPS CCs are for fairly rare conditions. Only 11 percent of patients had any comorbidity category assigned, with 6.5 percent assigned only for a medical condition.
alternative Psychiatric Comorbid groups (PCgs)
Our primary goal in developing our alternative PCGs of secondary diagnoses was considering additional conditions that may increase per diem cost, not dropping conditions already used in the IPF-PPS CC definitions. First, we assembled a set of diagnoses drawn from the existing IPF-PPS CCs as well as from clinical review of other ICD-9-CM diagnosis codes. In total, we identified 911 diagnoses for nursing and ancillary intensity rating-772 from the IPF-PPS CCs and an additional 139 codes, including V-codes for drug-resistant infections, chronic airway obstruction not elsewhere classified, cranial trauma and other severe injuries, grand mal status, and various types of delirium.
1 MedPAR does not contain indicators for the IPF-PPS CCs.
We then rated these conditions on a 5-point Likert scale (minimal increase, low, elevated, high, and extreme) for expected nursing and ancillary costs. Diagnoses rated elevated or higher were considered candidates for grouping into our PCGs. A majority of the 772 IPF-PPS CC diagnoses were rated as inducing high nursing and ancillary service use. In contrast, most of the additional conditions were rated high for nursing use but elevated or low for ancillary service use. We felt the fact that the IPF-PPS CC diagnoses were rated high cost was sensible since the IPF-PPS CCs were identified, in part, on their ability to explain differences in per diem costs as measured using only administrative data.
One criterion usually considered for conditioning payment on diagnoses is the gamability of reporting these conditions. However, we have de-emphasized this criterion in this article for a few reasons. First, it is beyond the scope of this work to assess the gamability of the conditions underlying the IPF-PPS CCs, and these may include gamable diagnoses (e.g., ICD-9-CM 319, unspecified mental retardation). Second, assessing gamability of these diagnoses may be premature since, to our knowledge, no systematic study of actual changes in comorbidity coding under the IPF-PPS has yet been conducted. The results of such a study would inform judgment of the coding of other conditions.
Once we determined the additional candidate comorbid diagnoses, we employed several approaches to group them into PCGs:
• Combining existing IPF-PPS CCs. We took this approach when very small categories could be combined into a single group exhibiting clinical similarity.
• Splitting and recombining existing IPF-PPS CCs.
• Expanding existing IPF-PPS CCs. We modified the names of these groups to reflect the broader range of conditions. • Creating new comorbid groups. Some conditions were not logically related to those in the existing IPF-PPS CCs (e.g., dementias or deliriums). Table 2 presents our 16 PCGs, the ICD-9-CM codes that define them, and their proportions in our analysis sample. Our PCGs comprise a much larger proportion of all patients than do the IPF-PPS CCs. Because of this, we further required that a PCG could only be assigned if the diagnosis code that would otherwise cause assignment to that PCG is not used to group that case into the case's assigned DRG (to limit triggering the PCG assignment for secondary diagnoses related to the principal diagnosis). About 13 percent of cases that would have been assigned a PCG were not assigned based on this criterion. Renal Failure-Acute 0.37 5845 -5849, 63630, 63631, 63632, 63730, 63731, 63732, 6383, 6393, 66932, 66934, and 9585 Renal Failure-Chronic 1.24 40301, 40311, 40391, 40402, 40403, 40412, 40413, 40492, 40493, 585, 586 Uncontrolled Diabetes-Mellitus 0.66 25002, 25003, 25012, 25013, 25022, 25023, 25032, 25033, 25042, 25043, 25052, 25053, 25062, 25063, 25072, 25073, 25082, 25083, 25092, and 25093 Severe Protein Calorie Malnutrition 0.07 260 -262 Severe 33392, 34510, 34511, 3453, 36901, 78003, and 78039 Circulatory Disorders 6.43 6.11 2860 -2864, 3910, 3911, 3912, 40201, 40403, 4160, 4210, 4211, 4219, 4280 -4289, 436, 44024, 7854, and V1259 Renal & Hepatic Disorders 2.16 70.12 40301, 40311, 40391, 40402, 40403, 40412, 40413, 40492, 40493, 5710 -5728, 5845 -586, 63630, 63631, 63632, 63730, 63731, 63732, 6383, 6393, 66932, 66934, 9585, V451, V560, V561, and V562 Neoplasms-With Radiation or Chemotherapy 0.02 100.00 1400 -20198, 20200 -20381, 20400 -20491, 20500 -20591, 20600 -20891, 2100 -2249, 2250 -2279, 22800 -2299, 2300 -2395 80300 -80399, 85400 -85409, 8911, 8912, 9500 -9509, 96500 -96509, 9654, 9670 -9699, 9770, 9800 -9809, 9830 -9839, 986, 9890 -9899, 99883 , and E9500 -E9589
Alternative Behavioral Comorbid Groups
Psychiatric Disorders 7.65 5.75 29623, 29624, 29633, 29634, 29643, 29644, 29653, 29654, 29663, 29664, 2989, 30183, 3071, 30750, 30751, and 30981 Dementia 9.39 0.00 2900 -29043, 2912, 29282, 29410, 29411, 33119, and 33182 Six PCGs are composed of CMS CCs expanded to include related conditions. We added drug-resistant infections to the IPF-PPS Infectious Diseases CC since they require much more intensive medical treatment, testing, and nursing care. We combined the IPF-PPS Renal FailureAcute and Renal Failure-Chronic CCs and then added severe hepatic impairment, creating a Renal/Hepatic Disorders PCG. We added type II diabetes mellitus to the IPF-PPS Uncontrolled Diabetes-Mellitus CC and also added the small IPF-PPS Severe Protein Calorie Malnutrition CC to form a new PCG, Endocrine/Nutritional Disorders. We added cranial traumas, nonhealing wounds, and self-inflicted injuries to the IPF-PPS Poisonings comorbidity category, creating an Injuries and Poisonings PCG, to include many injuries that require intense nursing care.
We also created five PCGs comprised of diagnoses not in any IPF-PPS CC: (1) Neoplasms, without Radiation or Chemo therapy, including benign tumors in nerv ous system, endocrine, or other vital or gans; (2) Delirium; (3) Neurological Disorders; (4) Dementia; and Psychiatric Disorders.
regression Models
To maintain comparability with the IPF-PPS, the models of per diem cost that we estimated followed as closely as possible the regressions estimated by CMS to develop payment weights for the IPF-PPS. We included the following regressors:
• Five facility-level adjustors based on the model underlying the IPF-PPS payment rates: (1) rural location; (2) Table 3 presents summary statistics among the full sample (estimation plus validation samples) for the dependent variables and the explanatory variables used in the regression analyses. Differences in the means of all variables are highly insignificant and generally within 0.05 percent for the overall sample. However, for very low-frequency indicators (overall Table 3 Summary Refer to footnotes at the end of the table. (CMS, 2004) , indicating that differences in payments for the vast majority of patients must be driven by facility characteristics, age, LOS, and comorbidities rather than principal diagnosis. Two regression models used the IPF-PPS CC adjustors: one included only the medical CCs (14 adjustors), and the other included all 17 IPF-PPS CC adjustors. We estimated two similar models using our PCGs (11 medical-only groups and all 16 groups). A fifth payment model added select combinations of our PCGs (fewer than 0.01 percent of discharges in our sample had multiple CMS IPF-PPS CCs, which we deemed too infrequent for separate analysis).
Table 3-Continued Summary Statistics for IPF-PPS and Alternative Psychiatric Comorbid Group Models
PF-PPS Comorbidity Category
We also estimated one baseline and two benchmark models. The baseline model included patient, facility, and DRG indicators, but no comorbidity adjustors to provide a lower bound on explanatory power from which the models' R 2 improvements are measured. The benchmark models used a combination of the IPF-PPS CCs, our PCGs, and either CMS hierarchical condition categories (CMS-HCCs) or CMS DxGroups. CMS-HCCs are used for Medicare managed care risk adjustment (Pope et al., 2004) . DxGroups are the constituent components of CMS-HCCs; the model using these (totaling 825 adjustors) established a feasible upper bound on the comorbid-adjusted R 2 .
regression Model Diagnostics
After estimating the regression models, we compared the models' explanatory power using the overall regression R 2 as well as subgroup R 2 s for various subgroups of patients from the validation sample. The overall regression R 2 summarizes how well the regression model, on average, predicts cost by summarizing the amount of variation in per diem cost explained by each model. However, a model may predict very well for most patients (high R 2 ), but systematically over-or underestimate cost for a small subset of patients. To identify subgroups where a model may perform relatively well or poorly, we computed a set of subgroup R 2 statistics, which measure how much variation around the prediction for each member of the subgroup remains (Pope et al., 1998) . The subgroup R 2 for subgroup S is computed as:
where S is a patient subgroup of interest and i indexes discharges within patient subgroup S, A i is the actual per diem cost for discharge i, E i is the estimated cost for discharge i, and M S is the mean per diem cost for discharges in subgroup S. Like the overall regression R 2 , a subgroup R 2 cannot exceed 1.0 (where a subgroup R 2 equal to 1.0 indicates perfect prediction for that subgroup). However, it can be negative if the average per diem cost for subgroup S is a better predictor than the regression model. In this analysis, the subgroups we analyze are:
• At least one IPF-PPS CC (also in at least one of our PCGs by definition).
• At least one of our PCGs, but not assigned an IPF-PPS CC.
• Not assigned to any IPF-PPS CC or any of our PCGs.
• Per diem costs in the bottom decile of all patients' per diem costs.
• Per diem costs in the top decile of all patients' per diem costs. Table 4 gives the relative weights for the IPF-PPS CCs computed by exponentiating the coefficient estimates from the log per diem cost regression. CMS (Federal Regis ter, 2004) did not incorporate the Duan (1983) smearing adjustment for applying a nonlinear transformation-exponentiation-to log per diem cost when setting payment weights for the IPF-PPS, and for consistency we use this same approach. Most of the IPF-PPS CC weights are similar to the actual weights used in the fiscal year 2006 IPF-PPS, with the exception of NOTES: Relative weights computed by exponentiating estimated coefficients from a regression of the natural logarithm of per diem cost. Discharge level per diem costs were calculated using facility-specific routine per diem costs and facility-and department-level cost-to-charge ratios and department level charges for each stay, adjusted for area wage levels and updated for the Medicare Cost Report fiscal year. Relative weights for facility characteristics, length-of-stay, age group, and the electroconvulsive therapy indicator (included in the regression) are not shown. R 2 reduction computed as oncology treatment. The estimated weight based on this regression is 1.256, significantly different from the IPF-PPS weight of 1.07. This anomaly may be due to the very low frequency (0.01 percent) of this CC, which may result in instability of this relative weight as different years ' data (2004 versus 2002) are used to calibrate it. Also noteworthy is the fact that, with the exception of Gangrene, our estimates of the relative weights of the IPF-PPS CCs are statistically significantly greater than 1.0, while their contributions to the model R 2 are quite minor. This is due to the very low frequencies of the IPF-PPS CCs. Table 5 give the relative weights for our PCGs. The range of relative weights (1.07 to 1.26) is approximately the same as the range of our estimated IPF-PPS CC weights (1.08 to 1.26). The Artificial Openings PCG, composed of the Digestive and Urinary Artificial Openings and Tracheostomy IPF-PPS CCs, has a relative weight of 1.083, closer to that of the former CC (1.086) than the latter (1.076). The relative weight of our Circulatory Disorders NOTES: Relative weights computed by exponentiating estimated coefficients from a regression of the natural logarithm of per diem cost. Discharge level per diem costs were calculated using facility-specific routine per diem costs and facility-and department-level cost-to-charge ratios and department level charges for each stay, adjusted for area wage levels and updated for the Medicare Cost Report fiscal year. Relative weights for facility characteristics, length-of-stay, age group, and the electroconvulsive therapy indicator (included in the regression) are not shown. R 2 reduction computed as Since the number of patients who would be assigned to one of our PCGs is significantly higher than would be assigned to a behavioral IPF-PPS CC, this suggests that a substantial portion of the 0.009 increase in R 2 from the IPF-PPS to our model is due to expanding the number of patients identified as having a behavioral comorbidity. Dropping individual indicators for our PCGs from a per diem cost model generally has a greater impact on the model's explanatory power than dropping IPF-PPS CCs. For only one of the 17 IPF-PPS CCs (Infectious Diseases) would dropping from the model reduce the model R 2 by more than 0.1 percentage points. In contrast, three of our 16 PCGs (Neurological, Circulatory, and Renal/Hepatic Disorders) have R 2 impacts greater than 0.1 percentage points. Table 5 also shows relative weights and R 2 impacts for a model that includes the seven interactions of our PCGs with more than 0.5 percent of cases (2,500 patients).
reSUltS relative weights for Comorbidity adjustors
All but one of the weights are less than 1.0 and statistically significant, indicating that the per diem cost impact of multiple PCGs is less than the product of the weights for the individual PCGs considered separately. Not controlling for the attenuating effect of these interactions would bias upward the estimate of per diem cost. For example, the estimated combined effect on per diem cost of a psychiatric and a dementia comorbidity using the purely additive model is 1.141 (1.065 × 1.071), a 14.1-percent increase in per diem cost. However, when adjusting for interaction effects, the estimated combined effect of these conditions is 1.083 (1.075 × 1.074 × 0.938), an 8.3 percent increase in per diem cost. Ignoring this interaction effect would, therefore, result in a 5.8-percent overpayment for patients with both psychiatric and dementia comorbidities. Thus the effect of omitting the comorbid group interaction terms is to slightly underpay for patients with a single comorbid condition and significantly overpay for the quite small number of patients with multiple comorbidities.
Comparing Overall Model explanator y Power
The difference in R 2 of 0.9 percentage points between our alternative comorbid group model and the IPF-PPS comorbidity model may seem small. Estimating the benchmark models without any comorbidity indicators (but including facility, LOS, age, ECT use, and DRG indicators) and ones using CMS-HCC and DxGroup indicators can put this R 2 difference in perspective. The CMS-HCCs, with 210 comorbidity adjustors, increases the adjusted R 2 by only 1.4 percentage points (from 0.327 to 0.341) beyond our PCG model with select interactions.
When we include all 792 DxGroups (for a total of 825 adjustors), we find a feasible R 2 of 0.381, compared to a baseline of 0.313 (for a model with no comorbidity indicators). Therefore, any feasible set of comorbidity adjustors is unlikely to achieve more than a 6.8-percentage point (100 × [0.381 -0.313]) R 2 improvement. Stated this way, our PCGs achieve about 21 percent of the feasible R 2 improvement over no comorbidity indicators (100 × [0.327 -0.313] ÷ [0.381 -0.313]), whereas the IPF-PPS CCs achieve less than 9 percent of the feasible maximum.
Subgroup analysis
Subgroup R 2 s are presented in Table 6 . Each column containing the subgroup R 2 for a specific model, and the rows correspond to the subgroups (the first row presents the R 2 for each model for the entire population-in other words, the overall model R 2 ).
As expected, adding comorbidity adjustors improves the subgroup R 2 s for all three comorbidity-based subgroups. Regardless of the set of comorbidity adjustors used, the patients with a comorbid condition identified as both an IPF-PPS CC and one of our PCGs have the least well-explained per diem costs among the three comorbidity-based groups. These patients tend to have the highest per diem costs and the highest variance of per diem costs. In contrast, the patients with the highest overall subgroup R 2 s are those with one or more of our PCGs, but not an IPF-PPS CC. These 30 percent of all patients have the best-predicted per diem costs using all models; however, since our PCGs target these patients, our models provide significant explanatory power improvements over the IPF-PPS models.
Table 6 also indicates that the improved predictive power of our PCGs over the IPF-PPS CCs operates more at the low-cost end of the per diem cost distribution than at the top. This result is due to the improved identification of the lowest-cost patients when the set of comorbid conditions identified for payment adjustment is expanded. Rather than combine the low and medium cost patients, our groups separate them, which results in more accurate payment for both.
DiSCUSSiOn
This article develops an alternative set of comorbidity adjustors for the Medicare IPF-PPS that improves the explanatory power of the payment model by identifying additional patients whose case mix and cost may warrant additional payment. Although other studies have shown that interacting age, principal diagnosis, secondary diagnosis, and other characteristics can improve case mix adjustment performance (Ashcraft et al., 1989; Cromwell et al., 2005; Drozd et al., 2006; and Sloan et al., 2006) , we restricted only to models that were consistent with the existing system, with separate adjustments for age, length/day of stay, principal, and secondary diagnoses. We found that the existing IPF-PPS comorbidity adjustors do identify especially high cost patients, but may be too restrictive and ignore many other patients with significantly higher-than-average costs. By reducing systematic variance in providers' margins based on patient case mix, providers would have less incentive to avoid certain types of patients or to not provide services needed by certain classes of patients. In addition, we found that patients with multiple comorbidities are less costly to treat than would be predicted from per diem cost models that treat each comorbidity's extra cost as independent. It is important to note that increased payments for certain higher-cost patients would result in lower payments for lower-cost patients in order to maintain budget neutrality.
However, the limited increase in the models' predictive power, even when an extraordinary number of adjustors are included, suggests that no set of comorbidity adjustors will purge the payment system of over-and underestimates of per diem cost. The resulting systematic positive profitability of some patients and negative profitability of others may induce facilities to engage in favorable selection for profitable patients, resulting in reduced access for the unprofitable. Significant unexplained within-and across-facility variation in costs increases the likelihood for favorable selection (e.g., closing some types of units to avoid unprofitable patients). However, identifying the true cost differences would require improvements in coding (including differentiation of unit types such as geriatric, med-psych, intensive psych) or extensive studies that still cannot be comprehensive of all facilities.
In broadening the number of secondary comorbid diagnoses, CMS must also consider the potential for unjustified code creep. Many diagnoses can be reported that are not under active care during psychiatric admission and would not justify additional payments, hence, CMS' narrow list of very serious illnesses and conditions. Since the ICD-9-CM coding scheme does not indicate whether a diagnosis is under active treatment, this is a potentially serious limitation. Excluding secondary diagnoses from consideration for determining comorbidity adjustment, as we have done, could reduce some scope for gaming. Although we have attempted to identify only more serious conditions, further research is needed on these and the current IPF-PPS CC conditions. Finally, it should be noted that, since October 2007, the IPF-PPS has used the MS-DRGs. In general, the MS-DRGs have made DRG-based payment systems more conditional on comorbid condition severity, only five DRGs (012, Degenerative Nervous System Disorders; 023, Nontraumatic Stupor & Coma; and 521-523, Alcohol/ Drug Abuse or Dependence) have been divided based on whether the patient has a major CC (MCC). These five DRGs account for about 11 percent of IPF cases (Table 3) , and the number of these with an MCC are presumably much less common. Therefore, according to CMS (Federal Register, 2008) , "…the impact of the new MS-DRGs on the IPF PPS is negligible." However, it could be possible that the MS-DRGs relevant to the IPF-PPS could be split further based on CCs and MCCs, or even reorganized, to incorporate both the DRGs and the IPF-PPS
